Alkylating agents and DNA polymerases.
Alkylating agents, for example nitrogen "mustards", are variably toxic, mutagenic, carcinogenic and teratogenic, but by mechanisms which have not been clearly established. In particular, the mechanisms both of their delayed toxic effects (which are primarily against dividing cells, in association with retardation of the rate of cell division, disruption of mitoses, and breakages and other abnormalities of chromosomes) and of their carcinogenic actions are not understood. The literature on the testing of thousands of analogues has demonstrated great variability of effects on the various cell biological phenomena, and no aspect of chemical structure or biochemical reactivity of these agents has been established as especially related to any particular effect. Here theories of the mechanisms of action of alkylating agents are reviewed and it is suggested that impairment of the functions of DNA polymerase complexes might contribute to some of the effects of alkylating agents. In particular, impairment of replicative fidelity of DNA during the S-phase could contribute to some of the mitotic and chromosomal effects, as well as to their carcinogenic and teratogenic potencies. Some aspects of testing the effects of alkylating agents on components of the DNA synthetic pathway are mentioned. Emphasis is given to consideration of the various relevant levels (conventional plasma/tissue; tissue/tumour cell cytoplasm; tumour cell cytoplasm/tumour cell nucleus and tumour nuclear karyoplasm/tumour chromatin] of the pharmacokinetics and pharmacodynamics of the agents and their metabolites.